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(57)Abstract: 

PURPOSE: To realize the surface acoustic wave device In which 



number of ground electrodes of a multi-electrode surface acoustic 
wave filters connected in cascade is reduced with respect to the 
surface acoustic wave device. 

CONSTITUTION: Two stages of multi-electrode type surface 
acoustic wave filters in which plural interdigital input transducers 
and output transducers are arranged alternately on a piezoelectric 
crystal substrate are connected in cascade in one device. Then 
plural ground pads 10 of the 1st stage input transducers 2-1-2-3 
plural ground pads 11 of the 1st stage connection transducers 3-1- 

3- 2, plural ground pads 1 2 of the 2nd stage connection transducers 

4- 1-4-2, and plural ground pads 13 of the 2nd stage output 
transducers 5-1-5-3 are connected separately by a connection 
means 14. 
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(57)Abstract: 

PURPOSE: To realize the surface acoustic wave device in which number of 
ground electrodes of a multi-electrode surface acoustic wave filters connected in 
cascade is reduced with respect to the surface acoustic wave device. 
CONSTITUTION: Two stages of multi-electrode type surface acoustic wave 
filters in which plural interdigital input transducers and output transducers are 
arranged alternately on a piezoelectric crystal substrate are connected in 
cascade in one device. Then plural ground pads 10 of the 1st stage input 



transducers 2-1-2-3 plural ground pads 1 1 of the 1st stage connection 
transducers 3-1-3-2, plural ground pads 12 of the 2nd stage connection 
transducers 4-1-4-2, and plural ground pads 13 of the 2nd stage output 
transducers 5-1-5-3 are connected separately by a connection means 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the surface acoustic wave filter which carried out cascade connection 
of the multi-electrode mold surface acoustic wave filter which has arranged two 
or more ctenidium-like input transducers and output transducers by turns on a 
piezoelectric-crystal substrate to two steps within the component Two or more 
touch-down pads of input [ the 1st step of ] transducer (2-1 to 2-3) (10), 
Connection [ the 1st step of ] transducer (3-1 , 3-2) Two or more touch-down pads 

(1 1) , Connection [ the 2nd step of ] transducer (4-1, 4-2) Surface acoustic wave 
device characterized by connecting separately two or more touch-down pads 

(12) and two or more touch-down pads (13) of output [ the 2nd step of ] 
transducer (5-1 to 5-3) with a connection means (14), respectively, and changing, 
[Claim 2] The above-mentioned connection means (14) is the surface acoustic 
wave device of claim 1 characterized by having covered two or more touch-down 
pads which should be connected by the continuous insulator layer (15), having 
opened the aperture (15a) in the touch-down pad part, and connecting each 
touch-down pad by the metal membrane (16) through this aperture (15a). 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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reflect the original precisely. 



I 



2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a surface acoustic wave device. It 
is related with the surface acoustic wave device which connected in detail two or 
more earth electrodes of the multi-electrode mold surface acoustic wave filter by 
which cascade connection was carried out with bilayer wiring, and decreased in 
number the number of earth electrodes. 
[0002] 

[Description of the Prior Art] The surface acoustic wave device is used for the 
high pass filter used for mobile radio telephones, such as a cellular phone. One 
example of the surface acoustic wave filter which carried out cascade connection 
of the conventional multi-electrode filter to drawing 3 within the same component 
in two steps is shown, this LiTaOS or - LiNbOS etc. ~ the piezo-electric single 
crystal substrate 1 top aluminum Or it vapor-deposits, etc. - a metal - a 
spatter - The input transducer 2-1 to 2-3 which carried out pattern formation of it 
with a phot lithography techniques, the connection transducer 3-1, and the first 
step of filter which consists of 3-2, Cascade connection of the second step of 
filter which consists of connection transducers 4-1 , and 4-2 and the output 
transducers 5-1 to 5-3 is carried out. 

[0003] And if high-frequency voltage is impressed to the input pad 6, a surface 
acoustic wave 7 will be excited by piezo-electric operation of a substrate 1 from 
the input transducer 2-1 to 2-3. The connection transducer 3-1 arranged between 
the input transducers 2-1 to 2-3 and 3-2 are changed into an electrical signal in 
response to a surface acoustic wave 7, and send this to connection [ the 2nd 
step of ] transducer 4-1 , and 4-2. Connection [ the 2nd step of ] transducer 4-1 



I 



which received the input signal, and 4-2 emit a surface acoustic wave 8. The 
output transducer 5-1 to 5-3 changes into an electrical signal in response to the 
surface acoustic wave 8, and outputs from the signal output pad 9. 
[0004] Generally, since it is fixed, if the rate v of a surface wave determines the 
pitch P of the ctenidium of the close and the output transducer of a ctenidium 
form by substrate crystal orientation, the frequency f of a filter will be decided by 
f=v/2P. Moreover, aperture width, a logarithm, etc. of a ctenidium are decided so 
that a desired filter shape may be obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional 
surface acoustic wave filter, in order to obtain a desired filter shape, the number 
of close and an output transducer may be arranged 7 or more than it. In that case, 
the number of the touch-down pads 10-13 will also increase so much, the 
number of wirebonding increases, and good touch-down is not acquired, but 
there is a problem that productivity also falls. 

[0006] This invention tends to realize the surface acoustic wave device which 
decreased the number of earth electrodes of the multi-electrode mold surface 
acoustic wave filter by which cascade connection was carried out. 
[0007] 

[Means for Solving the Problem] In the surface acoustic wave filter which carried 
out cascade connection of the multi-electrode mold surface acoustic wave filter 
which has arranged two or more ctenidium-like input transducers and output 
transducers by turns on a piezoelectric-crystal substrate to two steps within the 
component in the surface acoustic wave device of this invention Two or more 
touch-down pads 10 of input [ the 1st step of ] transducer 2-1 to 2-3, Connection 
[ the 1st step of ] transducer 3-1 , and two or more touch-down pads 1 1 of 3-2, It 
is characterized by connecting separately connection [ the 2nd step of ] 
transducer 4-1, two or more touch-down pads 12 of 4-2, and two or more touch- 
down pads 13 of output [ the 2nd step of ] transducer 5-1 to 5-3 with the 
connection means 14, respectively, and changing. 



[0008] Moreover, in addition to it, the above-mentioned connection means 14 
covers two or more touch-down pads which should be connected by the 
continuous insulator layer 15, aperture 15a is opened in the touch-down pad part, 
and it is characterized by connecting each touch-down pad by the metal 
membrane 16 through this aperture 15a. By taking this configuration, the surface 
acoustic wave device which reduced the number of earth electrodes is obtained. 
[0009] 

[Function] As shown in drawing 1 , the number of touch-down pads can be 
decreased by connecting each touch-down pads of two or more of input [ the 1st 
step of ] transducer 2-1 to 2-3 of a multi-electrode mold surface-wave filter, the 
connection transducer 3-1 , 3-2 and connection [ the 2nd step of ] transducer 4-1 , 
and the 4-2 and the output transducer 5-1 to 5-3 with the connection means 14, 
respectively. 
[0010] 

[Example] Drawing 1 is drawing showing the example of this invention, and is (a). 
A top view and (b) (a) It is a sectional view in the b-b line of a Fig. In this drawing, 
the same part as drawing 3 attached and showed the same sign. The 1st step of 
filter with which this example consists of the input transducer 2-1 to 2-3. a 
connection transducer 3-1, and 3-2, The connection transducer 4-1, the 2nd step 
of filter which consists of 4-2 and output transducers 5-1 to 5-3 carries out 
cascade connection - having - LiTa03 or - LiNb03 etc. - being formed on the 
single crystal substrate 1 is the same as that of the conventional multi-electrode 
mold surface acoustic wave filter explained by drawing 3 . The place where this 
example differs from the conventional example Two or more touch-down pads 10 
of input [ the 1st step of ] transducer 2-1 to 2-3, Connection [ the 1st step of ] 
transducer 3-1 , and two or more touch-down pads 1 1 of 3-2, It is having 
connected separately connection [ the 2nd step of ] transducer 4-1 , two or more 
touch-down pads 12 of 4-2, and two or more touch-down pads 1 3 of output [ the 
2nd step of ] transducer 5-1 to 5-3 with the connection means 14 of two-layer 
structure, respectively. 



• I 

[001 1] A connection means consists a toucli-down pad part of a metal membrane 
16 which connects a touch-down pad with **** opium poppy ******** 15 
electrically, and the connection approach is carried out like drawing 2 , and is 
performed. First As shown in the (a) Fig., as shown in the (b) Fig., on the touch- 
down pads 10-13 formed on the substrate 1, it is 5 micrometers about insulator 
layers (Si02, polyimide, etc.). It forms in the thickness of extent. Subsequently, 
(c) As shown in a Fig., aperture 15a is ******(ed) with a photolithography 
technique into a touch-down pad part, moreover Like the (d) Fig. NiCr etc. - a 
metal - vacuum evaporationo - or sputtering is carried out, and the metal 
membranes 16 and insulator layers other than the necessary section are etched 
and removed. Thus, between touch-down pads is connectable. 
[0012] In addition, the connected touch-down pad grounds each metal 
membrane 16 of the touch-down pad 12 of the connection transducer of the 1 1 or 
2nd step of touch-down pad of the connection transducer of the 10 or 1st step of 
touch-down pad of an input transducer, and the touch-down pad 13 of an output 
transducer in a package by wirebonding. 

[0013] Usually, by this example, although sufficient magnitude of attenuation out 
of band may be unable to be taken that the big band magnitude of attenuation is 
possible in the case of the filter which carried out cascade connection, but the 
second step of electrical coupling tends to happen with the first step, since there 
is little wirebonding for touch-down and it ends, electrical coupling can be 
prevented. Moreover, even if the number of close and output transducers 
increases, the number of the touch-down sections is four, they end, and its 
productivity improves. 
[0014] 

[Effect of the Invention] If it depends on this invention, wirebonding for touch- 
down of the multi-electrode filter which carried out cascade connection will be 
decreased, and it will be satisfied with a minimum of four. Moreover, it can 
contribute to upgrading and improvement in productivity, without causing the 



electrical coupling in a component and worsening the magnitude of attenuation 
out of band. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of this invention, and is (a). A top 
view and (b) (a) It is a sectional view in the b-b line of a Fig. 
[Drawing 2] It is drawing for explaining the connection approach of the touch- 
down pad in the example of this invention. 

[Drawing 3] It is drawing showing one example of the conventional surface 
acoustic wave filter, and is (a). A top view and (b) (a) It is a sectional view in the 
b-b line of a Fig. 
[Description of Notations] 
1 - Substrate 

2- 1 to 2-3 - Input transducer 

3- 1 , 3-2, 4-1 , 4-2 - Connection transducer 
5-1 to 5-3 - Output transducer 

6 - Input pad 



7 8 - Surface acoustic wave 

9 Output pad 

10-13 Touch-down pad 

14 - Connection means 

15 - Insulator layer 

16 ~ Metal membrane 
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[Drawing 1] 
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[Drawing 2] 





[Drawing 3] 
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